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(54) PARTIALLY LOW MU ROAD DETECTING DEVICE 

(57)Abstract: 

PURPOSE: To detect accurately being a partially low „ road by 
including a partially low „ road deciding means which decides being 
the partially low „road in a case in which a measured time is within 
a set range, and a set time setting means which decides the set 
range on the basis of at least a vehicle speed and a wheel base. 
CONSTITUTION: A partially low „ road flag F„ is set in a case in 
which two decisions of decision A and decision B are materialized. 
In the case of the decision A, whether vehicle wheel acceleration 
is in damping vibration at a proper vibration number or not is 
decided, and in the case of the decision B, whether a time that is 
from a time when front wheel slip is considered excessive to a 
time when rear wheel slip is considered excessive, is within a set 
range or not is decided. Also, decisions A and B are conducted at 
the initial time of anti-skid start. At S26 and S27, whether or not a 
decision A materialization flag FA and a decision B materialization 
flag FB are respectively set is decided, and in a case in which both 
are decided to be YES, it is decided that the partially low „ road 
exists. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The partial low mu way detection equipment characterized by to include a 
measurement means measure time amount after a slip of a front wheel becomes 
excessive until a slip of a rear wheel becomes excessive, the partial low mu way 
judging means it supposes that it is a partial low mu way at least when the time 
amount measured by the measurement means is in a setting range, and a setup-time 
setting means decide the setting range based on the vehicle speed and a wheel base 
at least. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which detects partial 
low mu ways, such as a level difference, a manhole, and a crossing waste water way. 
[0002] 

[Description of the Prior Art] The equipment which detects the level difference which 
is a kind of a partial low mu way is indicated by the publication-number 2-No. 249752 
official report. In the equipment indicated by this official report, when the inclination 
(deceleration) of whenever [ car-body-speed ] is smaller than a predetermined value 
and the time amount taken for whenever [ wheel speed ] to change from a low peak to 
a high peak is shorter than a predetermined value, it is judged with it being a level 
difference. The time amount from which whenever [ wheel speed ] changes to the high 
peak from a low peak since whenever [ wheel speed ] will be raised quickly, if a tire 
grounds on a road surface after level difference passage, although whenever [ wheel 
speed ] is rapidly reduced since the driving torque based on [ in passing a level 



difference during braking, a wheel loses touch with a road surface, and ] frictional 

force with a road surface is lost is short. 

[0003] 

[Problem(s) to be Solved by the Invention] However, there is a problem in the criterion 
in the above-mentioned equipment. When an operator performs slam-on-the-brake 
actuation at the time of level difference passage, car-body deceleration may become 
larger than the above-mentioned predetermined value, and even if it is a level 
difference, it is not detected in that case that it is a level difference. Moreover, when 
a gear change is performed in a four-wheel drive car or a manual transmission vehicle, 
whenever [ wheel speed ] may change rapidly and the time amount from a low peak to 
a high peak may become shorter than the above-mentioned predetermined value. In 
that case, if car-body deceleration is smaller than the above-mentioned 
predetermined value, even if it is not a level difference, it will be judged with it being a 
level difference. 

[0004] It succeeds in this invention considering obtaining the equipment which can 
detect correctly that it is a partial low mu way by making the above situation into a 
background as a technical problem. 
[0005] 

[Means for Solving the Problem] And the description of the partial low mu way 
detection equipment concerning this invention A measurement means 1 to measure 
time amount as shown in drawing 1 , after a slip of a front wheel becomes excessive 
until a slip of a rear wheel becomes excessive, At least, when the time amount 
measured by the measurement means 1 is in a setting range, it is to include the partial 
low mu way judging means 2 it is supposed that it is a partial low mu way, and a setting 
range setting means 3 to decide the setting range based on the vehicle speed and a 
wheel base at least, it may judge with that the conditions that the time amount 
measured by the measurement means 1 is in a setting range are only fulfilled, and the 
partial low mu way judging means 2 being a partial low mu way, and the absolute value 
of wheel acceleration is beyond the set point — etc. — other conditions may be 
considered and judged. 
[0006] 

[Function] In the partial low mu way detection equipment of this invention, time 
amount after a slip of a front wheel becomes excessive with the measurement means 
1 until a slip of a rear wheel becomes excessive is measured, and by the partial low mu 
way judging means 2, if the measured time amount is in the setting range set up based 
on the vehicle speed and a wheel base at least by the setting range setting means 3 at 
least, it will be judged with it being a partial low mu way. As mentioned above, naturally 
the stages when a slip becomes [ in / since the stages to pass through a partial / with 
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same front wheel and rear wheel / low mu way although the rate of the wheel will fall 
temporarily if a wheel passes through a partial low mu way during braking, and a slip 
becomes excessive naturally differ / both ] excessive also differ. And the amount of 
gaps of this stage is decided by the wheel base and the vehicle speed. That is, it 
detects that a front wheel passes through a partial low mu way, and a rear wheel is 
passing the partial low mu way judging means 2. 

[0007] As the above-mentioned vehicle speed, it is possible to adopt the vehicle 
speed at the measurement initiation time of a measurement means, the vehicle speed 
after [ a measurement initiation point in time to ] fixed time amount progress, the 
average vehicle speed under measurement, etc., and it is possible to use a means to 
presume whenever [ caHaody-speed ] as a vehicle speed acquisition means based on 
whenever [ maximum wheel speed ], car-body deceleration, etc., a ground-speed 
detection means by which the Doppler effect was used, etc. 
[0008] Next, a setting range is explained. The time amount t after a slip of a front 
wheel becomes excessive until a slip of a rear wheel becomes excessive can be found 
by breaking a wheel base L by the vehicle speed V, if it assumes that the vehicle 
speed is fixed during measurement by the measurement means. Namely, the vehicle 
speed V becomes short in being large, and as for time amount t, the vehicle speed V 
becomes long in being small. However, an error is in the value of the vehicle speed 
which needed to take into consideration change of the vehicle speed under 
measurement, or was acquired, and the criteria by which a slip is made excessive in 
fact to a front wheel and a rear wheel differ. Therefore, a setting range needs to have 
had a certain amount of size in consideration of these terms and conditions. 
[0009] First, acceleration is considered. A degree type is materialized between the 
vehicle speed V0 at the time of a front wheel passing through a partial low mu way, 
acceleration a, and time amount t. 

0. 5at2-V0 t+L=0 — time amount t was calculated by having actually substituted L= 
2.78m, V0 =100 km/h, and 50 km/h for this formula. The result is shown in drawing 9 . 
Time amount t is the absolute value (a is a negative value and calls deceleration 
hereafter.) of acceleration a so that clearly from drawing 9 . A decelerating sign is 
forward. When it is less than [ 1 G ], they are L/V0 - 1 .1 xL/VO. It turns out that it is in 
the range. And in fact, since deceleration does not become more than 1 G at the time 
of any slam-on-the-brake actuation, time amount t is 1.1xL/V0. It is thought that it 
does not exceed. 

[0010] Next, the criteria by which a slip is made excessive to a front wheel and a rear 
wheel, for example, the size of slip ratio, are considered. Since the judgment will 
become slow to a front wheel when the criteria over a front wheel are larger than the 
criteria over a rear wheel, time amount t is time amount L/V0. It becomes short. A 



setting range is set as the two above-mentioned others in consideration of the error 
of the vehicle speed itself etc. Therefore, a setting range is time amount L/VO. Also 
when considering as a core, it may incline toward a lower limit or upper-limit side. 
[001 1] 

[Effect of the Invention] As mentioned above, since according to the partial low mu 
way detection equipment of this invention it is judged based on time amount until a 
slip is made excessive to a rear wheel that it is a partial low mu way after a slip is 
made excessive to a front wheel, it is correctly detectable that it is a partial low mu 
way. Moreover, even if it can detect those partial low mu ways even if 
slam-on-the-brake actuation is performed, and a gear change is performed at the 
time of passage of a level difference, a crossing waste water way, etc., there are few 
possibilities of judging with it being a partial low mu way accidentally. 
[0012] 

[Example] The example which carried the antiskid-control equipment hereafter 
equipped with the partial low mu way detection equipment which is one example of 
this invention in the four-wheel drive car is explained to a detail using a drawing. In 
drawing 2 , 10 is a central differential gear, and distributes and transmits the driving 
torque of the engine which is not illustrated to a front propeller shaft 12 and a rear 
propeller shaft 14. The driving torque transmitted to the front propeller shaft 12 is 
transmitted to the forward left ring 26 and the forward right ring 28 through the front 
differential gear 20 and drive shafts 22 and 24. respectively. Moreover, the driving 
torque transmitted to the rear propeller shaft 14 is similarly transmitted to the left 
rear ring 36 and the right rear ring 38 through the back differential gear 30 and drive 
shafts 32 and 34, respectively. 

[0013] The brake which controls rotation of each wheel is prepared in each wheels 26. 
28, 36, and 38, and each brake operates by wheel cylinders 40-46. The source 54 of 
fluid pressure is connected to wheel cylinders 40 and 42 through the fluid pressure 
control valves 50 and 52, and the source 54 of fluid pressure is connected to wheel 
cylinders 44 and 46 through the fluid pressure control valve 56. These fluid pressure 
control valves 50, 52, and 56 are controlled by antiskid-control equipment 62, and the 
fluid pressure of the controlled magnitude is supplied to each wheel cylinders 40-46. 
That is, the fluid pressure of the rear wheel cylinders 44 and 46 is independently 
controlled [ the antiskid-control equipment of this example ] for the fluid pressure of 
the front wheel cylinders 40 and 42 by coincidence based on the later one among 
whenever [ each wheel speed / of the right-and-left rear wheels 36 and 38 ], 
respectively. 

[0014] The fluid pressure control valves 50, 52, and 56 are 3 location solenoid valves, 
and can be switched to a reduced pressure location, a maintenance location, and a 
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boost location. When it is switched to a reduced pressure location when set as 
reduced pressure mode, and it is switched with the time interval beforehand decided 
to be a maintenance location and a boost location when set as ****** mode and it is 
set as sudden boost mode, it is switched to a boost location. 
[0015] Antiskid-control equipment 62 is equipped with CPU, ROM, RAM, the input 
section, the output section, a bus, etc. When the input section gets into the wheel 
speed sensors 70-76 which detect the rotational speed of each wheel, and the brake 
pedal which is not illustrated, the brake switch 78 grade which outputs ON signal is 
connected, and the fluid pressure control valves 50 and 52 and 56 grades are 
connected to the output section. Moreover, based on the output value of the wheel 
speed sensors 70-76, the table of the partial low mu way detection program which the 
flow chart of the program which calculates whenever [ car-body acceleration and 
criteria wheel speed ] etc., the antiskid-control program which the flow chart of 
drawing 3 shows, drawing 4 , or drawing 6 shows, and drawing 7 etc. is stored 
[ whenever / each wheel acceleration and presumed car-body-speed ] in ROM 
whenever [ each wheel speed ]. 

[0016] Hereafter, an antiskid control is explained based on the flow chart of drawing 3 . 
Whenever [ wheel speed / of the forward left ring 26 ], this routine is read in order of 
whenever [ wheel speed / of the later one of the right-and-left rear wheels 36 and 
38 ], and is performed [ whenever / wheel speed / of the forward right ring 28 ] every 
5ms. It is started, when an antiskid control is broken into a brake pedal and Vw 
becomes [ whenever / wheel speed ] small from Vsn whenever [ criteria wheel speed ], 
and based on the relation between Vw and the wheel acceleration Gw, control is 
performed whenever [ wheel speed ]. Moreover, although an antiskid control is 
terminated when treading in of a brake pedal is canceled or whenever [ presumed 
car-body-speed ] becomes 5 or less km/h, an antiskid control is terminated also 
when it is detected that it is a partial low mu way. 

[0017] Step 1 (it is hereafter called S1 for short.) other steps — being the same — it 
sets and the output signal of Vsn, Vsh, and the brake switch 78 is read [ whenever / 
wheel speed ] whenever [ Vw, wheel acceleration Gw, and criteria wheel speed ]. 
****** [ before antiskid-control initiation ] is judged in S2. When S2 is performed first, 
since it is before control initiation, it is judged with YES, and it is judged whether a 
start condition is filled in S3. In filling the above-mentioned start condition, output 
mode is chosen based on S4 and the table shown in drawing 7 in 5, and either of the 
fluid pressure control valves 50, 52, and 56 drives according to the mode. Moreover, 
when not filling a start condition in S3, it is returned to S1. 

[0018] When it is among an antiskid control, in S2, it is judged with NO, it is judged 
whether a terminating condition is fulfilled in S6, and it is judged whether in S7, partial 



low mu way flag Fmicro is set Although control is continued in S4 and 5 when judged 
with NO also in any, when a terminating condition is fulfilled and it is judged with YES 
in S6, an antiskid control is terminated by switching a fluid pressure control valve to a 
boost location in S10. the case where partial low mu way flag Fmicro was set, and it is 
judged with YES in S7 — S — sudden boost mode is set up in 8 and 9, and a fluid 
pressure control valve is switched to a boost location according to it 
[0019] Next, detection of a partial low mu way is explained based on the flow chart of 
drawing 4 -6. Partial low mu way flag Fmicro, when two judgments, Judgment A and 
Judgment B, are materialized, it is set It is judged whether time amount after it is 
judged whether wheel acceleration is carrying out damping oscillation with the 
resonant frequency and it is made excessive [ a slip of a front wheel ] in Judgment B 
in Judgment A so that it may mention later until a slip of a rear wheel is excessive is in 
a setting range. Moreover, Judgments A and B are performed at the time of the early 
stages of anti skid initiation. 

[0020] S20 — setting — 4 flower 26, and 28, 36 and 38 (fluid pressure control valves 
50, 52, and 56) — it is judged whether control was completed to all and it is judged for 
the count by which all the wheels were set as reduced pressure mode in S21 whether 
it is 1 or less time. That is, when control is completed to all four flowers or reduced 
pressure mode is set up twice or more in at least one flower, S29 or subsequent ones 
are performed, but when the count which at least one flower was controlling and was 
set as reduced pressure mode in all four flowers is 1 or less time, S22 or subsequent 
ones are performed. 

[0021] When it is judged whether the judgment A completion flag FAE is set in S22 
when it is judged with YES in NO and S21 in S20 and it is judged with NO, a judgment 
A routine is called in S23. Activation of Judgment A is completed, and S23 is skipped 
when judged with YES in S22. S25 is skipped when a judgment B routine is called in 
S25 when similarly it is judged whether the judgment B routine completion flag FBE is 
set in S24 and it is judged with NO, and judged with YES. then, S — when it is judged 
whether the judgment A formation flag FA and the judgment B formation flag FB were 
set in 26 and 27, respectively and it is judged with both YES(s), it is supposed that it is 
a partial low mu way, and in S28, partial low mu way flag Fmicro is set When judged 
with NO at least in one side, it is not set flag Fmicro. 

[0022] moreover — the case where it was judged with S20 by S20, and is judged with 
NO by YES or S21 — S — while each flag is reset in 29 and 30, each counter etc. is 
cleared and partial low mu way flag Fmicro is reset in S31. 

[0023] Next, the judgment A routine of S23 is explained. In a judgment A routine, it is 
judged whether wheel acceleration is carrying out damping oscillation with the 
resonant frequency. Since it goes up rapidly at the time of level difference passage 
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after whenever [ wheel speed ] falls rapidly, after being set as reduced pressure mode, 
it will be switched to ****** mode. Therefore, although wheel acceleration changes 
from a negative value to a forward value with the big amplitude, the amplitude is 
decreased gradually after that 

[0024] When the time amount which the half period of vibration of wheel acceleration 
takes is shorter than 70ms, it is judged with vibrating with the resonant frequency, and 
when the amplitude of wheel acceleration becomes small in connection with the 
passage of time, it is judged with it being damping oscillation. For these judgments, the 
amplitude becomes small at the order of the first crest of vibration, the second trough, 
and the second crest and the half period from the high peak of the first crest to the 
low peak of the second trough and the half period from the second trough to the high 
peak of the second crest are the judgment A formation flag FA, when shorter than 
both 70ms. It is set 

[0025] In S50, when it is judged whether it is under [ control ] ****** and at least one 
flower of the right-and-left front wheels 26 and 28 is judged to be YES, S51 or 
subsequent ones are performed, when control to the right-and-left front wheels 26 
and 28 is not performed, it is judged with NO and the judgment A completion flag FAE 
is set in S68. 

[0026] In S51, the acceleration Gw in the wheel by which control was first started 
among the right-and-left front wheels 26 and 28 is read, and it is judged [ Counter 
CN ] for 0 in S52 whether it is no. When judged with YES, S53 or subsequent ones are 
performed, and when judged with NO, S57 or subsequent ones are performed. When 
S52 is performed first, since Counter CN is 0, it is judged with YES, and it is judged for 
the wheel acceleration Gw in S53 whether it is negative. Although it is judged with 
YES immediately after antiskid-control initiation since it is negative, it does not 
perform in that case after S54. It is because it must remove when judging whether it is 
vibration of a resonant frequency since the first amplitude (A1) in drawing 8 is 
amplitude produced by being set as reduced pressure mode, and whether it is damping 
oscillation. 

[0027] If the wheel acceleration Gw just becomes, in S53, it will be judged with NO, 
and it will be judged in S54 whether the wheel acceleration Gw (this acceleration Gw) 
is larger than the temporary peak value Gp. When S54 is performed first, since the 
temporary peak value Gp is 0, it is judged with YES, and let this wheel acceleration Gw 
be the temporary peak value Gp in S55. If S50-S55 are performed repeatedly and this 
acceleration Gw becomes small from the temporary peak value Gp (stage T3), in S54, 
it is judged with NO, and after temporary peak value Gp is made into the amplitude 
(amplitude of the first crest) GpM, let this wheel acceleration Gw be the temporary 
peak value Gp in S56. Moreover, Counter CN is set to 1 . 



[0028] Next since Counter CN is 1, in S52, it is judged with NO, and Counter CTa 
counts up in S57. Counter CTa measures time amount deltaTA which the half period 
of vibration of the wheel acceleration Gw takes, and one count of Counter CTa is 
equivalent to the 1 cycle time of this routine. In S58, it is judged for Counter CN 
whether it is 1. Here, it is judged with YES and it is judged in S59 whether the wheel 
acceleration Gw is smaller than the temporary peak value Gp. The wheel acceleration 
Gw is decreasing immediately after stage T3, and since the temporary peak value Gp 
is the last wheel acceleration Gw, naturally it is judged with YES, and let this wheel 
acceleration Gw be the temporary peak value Gp in S55. If S50-52, S57-59, and S55 
are performed repeatedly and the wheel acceleration Gw changes to a upward 
tendency from a downward tendency (stage T four), in S59, it will be judged with NO. 
In S60, it is judged whether the value of the counter CTa in the time is smaller than an 
equivalent for 70ms, and it is judged in S61 whether it is smaller than the amplitude 
GpM of the second crest where the absolute value of the temporary last peak value 
Gp which is the low peak value of the second trough was calculated in S56. When 
judged [ in / both / S60 and S61 ] with YES, since [ wheel acceleration ] it is vibrating 
with the resonant frequency and is damping oscillation, after the absolute value of the 
temporary peak value Gp is made into the amplitude (amplitude of the second trough) 
GpM in S62, let this wheel acceleration Gw be the temporary peak value Gp. Moreover, 
Counter CN is set to 2 and it is Timer CTa. It is cleared. One judgment is performed as 
Counter CN is 2, and having fulfilled conditions is shown. 

[0029] Next, since Counter CN is 2, it is judged [ in / both / S52 and S58 ] with NO, 
and in S63-65, like last time, the amplitude of the second crest is called for and a half 
period is measured. It means that it was judged with the temporary last peak value Gp 
which is this maximum amplitude having been smaller than the amplitude GpM of the 
second trough called for by S62, and having fulfilled conditions continuously twice [ in 
all ] with the last judgment since it was judged with it vibrating with a resonant 
frequency and being damping oscillation when a half period was shorter than 70ms. 
Therefore, it sets to S66 and is the judgment A formation flag FA. It is set and the 
judgment A completion flag FAE is set in S67. Moreover, since it does not become 
vibrating and carrying out damping oscillation with the resonant frequency when the 
judgment in S60 and at least 1 step of 61, 64, and 65 is NO, it is the judgment A 
formation flag FA. The judgment A completion flag FAE is set without being set. 
[0030] Next, Judgment B is explained based on the flow chart of drawing 6 . In a 
judgment B routine, it is judged whether the time amount t after the slip of any one 
flower of the right-and-left front wheels 26 and 28 is made excessive until a slip of a 
rear wheel is excessive is between lower limit 0.7xL/Vso and upper-limit 1.2xL/Vso. 
The above-mentioned range is range set up in consideration of a difference of the 



criteria judged as a slip being excessive in a front wheel and a rear wheel, acceleration, 
etc. focusing on time amount L/Vso calculated from Vso whenever [ wheel-base L 
and presumed car-body-speed ]. 

[0031] Vso is calculated based on the maximum of whenever [ wheel speed / of each 
wheels 26, 28, 36, and 38 at the time of the antiskid-control initiation to a front 
wheel ], the upper limit of car-body deceleration, etc. whenever [ presumed 
cai^body-speed ]. 

[0032] Moreover, it is that an antiskid control is started to a front wheel as a slip is 
excessive, and is that a front-wheel rate and whenever [ front-wheel criteria wheel 
speed ] are in agreement Also in a rear wheel, it is the same. 

[0033] Here, whenever [ criteria wheel speed ] is explained. Whenever [ criteria wheel 
speed 1 Vsn is a value smaller than Vso whenever [ presumed car-body-speed ], and 
is a value calculated from formula Vsn=Vso-delta Vso. Difference deltaVso with Vso 
is expressed [ whenever / this criteria wheel speed ] with (AxVso+B) whenever [ Vsn 
and presumed car-body-speed ], difference deltaVso becomes large, so that this 
coefficient A and B are large, and Vsn becomes small whenever [ criteria wheel 
speed ]. In this example, since the coefficient A in a front wheel and the B are larger 
than they in a rear wheel, difference deltaVso in a front wheel is larger than difference 
deltaVso in a rear wheel, and let whenever [ criteria wheel speed / of a front wheel ] 
be a value smaller than whenever [ criteria wheel speed / of a rear wheel ]. 
Consequently, since initiation of an antiskid control becomes with some delay to a 
front wheel, the range of the above-mentioned time amount t is brought near a little 
by the lower limit side from the range centering on time amount L/Vso, a lower limit is 
made into 0.7xL/Vso and the upper limit is made into 1.2xL/Vso. 
[0034] Next, acceleration is explained. Since it is thought that the above-mentioned 
time amount t does not exceed 1.1xL/Vso even if slam-on-the-brake actuation is 
performed as acceleration was described in "the operation", in consideration of the 
error of Vso etc., the upper limit is made into 1 .2xL/Vso whenever [ presumed 
car-body-speed ]. 

[0035] In S80, when it is judged whether at least one of the right-and-left front wheels 
26 and 28 changed from before control during control and it is not changing, it is 
judged with NO, and S81 is skipped. When judged with YES, in S81, it is based on Vso 
and a wheel base L whenever [ presumed car-body-speed / at the time of 
antiskid-control initiation ], and it is a lower limit KTB1, A upper limit KTB2 calculates. 
A lower limit KTB1 and a upper limit KTB2 are values which broke 0.7xL/Vso and 
1.2xL/Vso by the 1 cycle time of this routine, respectively. In S82, it is judged for at 
least one flower of front wheels 26 and 28 whether it is under [ control ] ******, and 
it is judged for rear wheels 36 and 38 in S83. [ it ] [ under / control / ****** ] When it 



is judged with YES by S82 and judged with NO by S83, Counter CTb counts up in S84. 
One count of Counter CTb is equivalent to the 1 cycle time of this routine. Namely, 
Counter CTb starts a count from the time of the control to any one front wheel being 
started, and while a front wheel is controlling and a rear wheel is not controlling, it 
continues counting it 

[0036] S80-84 are performed repeatedly, it is judged with YES by S83 at the stage 
when control of rear wheels 36 and 38 was started, and it is judged in S85 whether 
Counter CTb is in a setting range. When judged with YES, it sets to S86, and it is the 
judgment B formation flag FB. It is set and the judgment B completion flag FBE is set 
in S87. S86 is skipped when judged with NO. Moreover, when control of a front wheel 
is completed, in S82, it is judged with NO, and the judgment B completion flag FBE is 
set in S88. 

[0037] If it explains based on drawing 8 , since an antiskid control will be started by 
the front wheel in a stage T1 and an antiskid control will actually be started by the 
rear wheel in a stage T6, Counter CTb is counted from a stage T1 to a stage T6, and 
it is time amount deltaTB. Corresponding time amount will be measured. Time amount 
deltaTB If it is in setup-time within the limits, it will be the judgment B formation flag 
FB. It is set. 

[0038] Thus, it is supposed that it is [ in / both / the antiskid-control equipment of 
this example ] a level difference (partial low mu way) when Judgments A and B are 
materialized, flag Fmicro is set, and it is ***♦. Therefore, sudden boost mode is set up 
in S8, the fluid pressure control valves 50, 52, and 56 are switched to a boost location, 
and an antiskid control is terminated. 

[0039] Although there was a problem that it is not detected that it is a partial low mu 
way even if it is a partial low mu way when an operator performs slam-on-the-brake 
actuation, or it was detected in conventional partial low mu way detection equipment 
that it is a partial low mu way even if it is not a partial low mu way when a gear change 
is performed In the partial low mu way detection equipment of the above-mentioned 
example, such a problem is solved and a partial low mu way can be detected correctly. 
[0040] In antiskid-control equipment equipped with conventional partial low mu way 
detection equipment, when an operator performed slam-on-the-brake actuation, 
since it was not detected that it is a partial low mu way even if it is a partial low mu 
way, an antiskid control was not terminated, but there was a problem that the 
vibration and the noise by the antiskid control continued for a long time. However, in 
the antiskid-control equipment of the above-mentioned example, since a partial low 
mu way can be detected also when an operator performs slam-on-the-brake 
actuation, an antiskid control can be terminated, while the vibration and the noise 
resulting from the low mu canalization fault of a wheel continue, the vibration and the 
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noise resulting from an antiskid control are extinguished, and unnecessary displeasure 
is not given to an operator. 

[0041] Moreover, in the above-mentioned conventional antiskid-control equipment, 
when an operator performs a gear change, even if it was not a partial low mu way, it 
was judged with it being a partial low mu way, and an antiskid control may be 
terminated. Therefore, when it was a low mu way, there was a problem that a slip of a 
wheel became excessive. However, in the antiskid-control equipment of the 
above-mentioned example, since it is not judged with it being a partial low mu way 
accidentally even if a gear change is performed during low mu way transit, it is 
avoidable that an antiskid control is not terminated, but a slip of a wheel becomes 
excessive, and a brake stopping distance becomes long. 

[0042] As mentioned above, the part which performs S82-S84 of antiskid-control 
equipment 62 constitutes a measurement means, the part which performs S81 
constitutes a setting range setting means, and the part which performs except the 
above S84 and S81 of the partial low mu way detection program which the flow chart 
of drawing 4 thru/or drawing 6 shows constitutes the partial low mu way judging 
means. 

[0043] In addition, in the above-mentioned example, although it was carried out based 
on time amount until an antiskid control is started to a rear wheel after the antiskid 
control was started for detection of a partial low mu way to the vibrational state of 
wheel acceleration, and the front wheel, only based on the time amount in the latter, it 
may be made to be carried out. Moreover, the conditions of further others may be 
added to the two above-mentioned condition. 

[0044] Furthermore, in the above-mentioned example, although constituted by the 
counter with which a measurement means counts the number of execution cycles of a 
judgment B routine, the timer of dedication may be formed. Moreover, a setting range 
may use not only the value used in the above-mentioned example but other values, 
and Judgment A may be made to be performed further based on the vibrational state 
of whenever [ wheel speed ]. 

[0045] Furthermore, although it was the thing of the type which the antiskid-control 
equipment of the above-mentioned example controls a right-and-left front wheel 
independently, and controls a right-and-left rear wheel to coincidence, even if it is the 
thing of the type which controls independently all right and left and order rings, you 
may be the thing of the type which controls a front wheel and a rear wheel separately. 
[0046] In addition, although what is illustrated one by one is not done, this invention 
can be carried out in the mode which performed various deformation and amelioration 
based on this contractor's knowledge, without deviating from a claim. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of this invention 
notionally. 

[Drawing 2] It is the schematic diagram of the car carrying antiskid-control equipment 
equipped with the partial low mu way detection equipment which is one example of 
this invention. 

[Drawing 3] It is a flow chart about antiskid-control program **** stored in ROM of 
the above-mentioned antiskid-control equipment. 

[Drawing 4] It is the flow chart which shows the partial low mu way detection program 
stored in ROM of the above-mentioned antiskid-control equipment. 
[Drawing 5] It is the flow chart which shows the judgment A program stored in ROM of 
the above-mentioned antiskid-control equipment 

[Drawing 6] It is the flow chart which shows the judgment B program stored in ROM of 
the above-mentioned antiskid-control equipment. 
[Drawing 7] It is the output mode selection table stored in ROM of the 
above-mentioned antiskid-control equipment. 

[Drawing 8] It is drawing showing change of wheel acceleration whenever [ wheel 
speed / at the time of level difference passage ]. 

[Drawing 9] It is drawing showing the relation between time amount after a front wheel 

passes a level difference until a rear wheel passes a level difference, and deceleration. 

[Description of Notations] 

26 28 Front wheel 

36 38 Rear wheel 

62 Antiskid-Control Equipment 



[Translation done.] 
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